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(54) Multi-layer circuit board 

(57) A multi-layer circuit board having a decreased 
number of circuit boards for mounting an electronic part 
that has connection electrodes arranged in the form of 
an area array, featuring a high yield and improved reli- 
ability. In the multi-layer circuit board, circuit patterns 
(10) formed on a first circuit board on the surface of the 
side where said electronic part is mounted, are connect- 
ed to every land (1 2a) positioned on the outermost side 
of the lands arranged in the form of an array, and are 
connected to the lands alternatingly selected from the 
lands of the second sequence (10) and lands (12c) of a 
third sequence of the inner side; circuit patterns (10) 
formed on a second circuit board are connected to every 
via (14b) electrically connected to the lands (1 2b) of the 
second sequence to which the circuit pattern is not con- 
nected on the first circuit board, and the vias (14d,14e) 
electrically connected to allot the lands (12d,12e) of the 
fourth sequence and the fifth sequence on the first circuit 
board; circuit patterns (10) formed on a third circuit 
board are connected to every via (14) electrically con- 
nected to the lands (1 2c) of the third sequence to which 
the circuit pattern is not connected on the first circuit 
board, and to the vias (14f,14g) electrically connected 
to all of the lands (12f,12g) of the sixth sequence and 
the seventh sequence on the first circuit board; and cir- 
cuit patterns (10) formed on a fourth circuit board are 
connected to every via (I4h,14i) electrically connected 
to the lands (12h,12i) of the eighth sequence and the 
ninth sequence on the first circuit board. 
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Description 

[0001] The present invention relates to a mufti-layer 
circuit board for mounting an electronic element such as 
a semiconductor chip having connection electrodes ar- 5 
ranged in the form of an area array or a semiconductor 
device having external connection terminals arranged 
in the form of an area array, such as in a regular lattice 
form or in a regular staggered manner. 
[0002] In modern semiconductor devices, the logic 10 
devices are becoming highly functional and highly inte- 
grated, feature more inputs and outputs, and are being 
mounted ever more densely. Therefore, products have 
been produced to compensate for a lack of space for 
forming electrodes by arranging electrodes as an area is 
array on the electrode-forming surface of a semiconduc- 
tor chip. 

[0003] Fig. 11 illustrates an example in which a sem- 
iconductor chip 4 is mounted on a circuit board 5 relying 
on an ordinary flip-chip connection. The semiconductor 20 
chip 4 has electrodes 6 arranged on the peripheral edg- 
es thereof. Circuit patterns 7 are connected to every 
electrode 6 on a single plane. 

[0004] Fig. 12 illustrates the arrangement of lands 8 
on a circuit board for mounting a semiconductor chip, 25 
and the arrangement of circuit patterns 7 drawn from the 
lands 8. In this example, the lands 8 are arranged in two 
sequences, each circuit pattern 7 is drawn running be- 
tween the lands; i.e., the circuit pattern 7 is drawn from 
every land 8 on a single surface. 30 
[0005] When the electrodes are arranged in many se- 
quences in the longitudinal and transverse directions on 
the electrode-forming surface, however, it becomes no 
longer possible to take out the wirings toward the outer 
side from every land on the surface though it may vary 35 
depending upon the distance between the lands and the 
number of the lands. 

[0006] In order to solve this problem, a method has 
been proposed according to which the circuit board for 
mounting a semiconductor chip is formed in many lay- 40 
ers, and circuit patterns of the laminated circuit boards 
are suitably arranged to electrically connect all elec- 
trodes of the semiconductor chip to the circuit patterns. 
Fig. 1 3 illustrates an example where a semiconductor 
chip 4, on which the electrodes 6 are arranged as an 45 
area array, is mounted on a multi-layer circuit board. By 
using this multi-layer circuit board, it is possible to elec- 
trically connect every electrode 6 to the circuit patterns 
7, 7a even though the semiconductor chip 4 has elec- 
trodes 6 arranged as an area array. In Fig. 1 3, reference so 
numeral 7a denotes a circuit pattern of an inner layer, 
5a to 5d denote first to fourth circuit boards, and refer- 
ence numeral 9 denotes external connection terminals. 
[0007] When the semiconductor chip having elec- 
trodes arranged as an area array is to be mounted on ss 
the circuit board, only about two circuit boards must be 
laminated one upon the other provided the number of 
the electrodes is not very large. However when the sem- 



iconductor chip has as may pins as, for example, 30 x 
30 pins or 40 x 40 pins : six to ten circuit boards must be 
laminated one upon the other. 

[0008] When a plurality of circuit boards, on which the 
circuit patterns are very densely formed, are to be lam- 
inated to make a multi-layer circuit board, there will be 
employed a high-density wiring method such as build- 
up method. However, these methods have serious prob- 
lems in regard to yield of the products, reliability and the 
cost of production. That is, when many circuit boards 
are to be laminated one upon the other, the boards 
should be successively laminated in such a manner that 
electrical connection must be accomplished through the 
vias formed in each board between the circuit patterns 
and between the circuit patterns across the boards. 
Therefore, a high degree of precision would be required. 
However, at present, such methods do not offer a high 
degree of reliability. Furthermore, when many boards 
are laminated, it is required that none of the boards is 
defective, involving a further increased technical difficul- 
ty. 

[0009] To produce a mu It i- layer circuit board maintain- 
ing a good yield, therefore, a reduction in the number of 
wiring layers would be an effective solution. 
[0010] The present invention is concerned with a mul- 
ti-layer circuit board for mounting an electronic part such 
as a semiconductor chip, having as many as 40 x 40 
pins arranged in the form of an area array, on the side 
of the mounting surface, or such as a semiconductor de- 
vice having electrodes arranged in the form of an area 
array, on the side of the mounting surface. 
[0011] Thus an object of the present invention is to 
provide a multi-layer circuit board for mounting such a 
semiconductor chip or a semiconductor device, despite 
a decreased number of circuit boards being laminated 
one upon the other, which features an improved yield of 
production of the multi-layer circuit board and which can 
be used as a highly reliable product. 
[0012] The present invention provides a multi-layer 
circuit board formed by laminating a plurality of circuit 
boards each having: 

lands and/or vias arranged in many number in the 
form of an area array on a surface of the side on 
which an electronic part is mounted; and 
circuit patterns having the ends on one side thereof 
connected to said lands and/or vias and having the 
ends, on the other side thereof, that are drawn from 
a region where said lands and/or vias are arranged 
in the form of an area array under such a condition 
that four or more circuit patterns are passed be- 
tween the lands and/or vias at both ends by remov- 
ing an intermediate land and/or via from the con- 
secutively arranged three lands and/or vias; where- 
in 

circuit patterns formed on a first circuit board on the 
surface of the side where said electronic part is 
mounted, are connected to every land positioned 
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on the outermost side of the lands arranged in the 
form of an area array, and are connected to the 
lands alternatingly selected from the lands of the 
. second sequence and the third sequence of the in- 
ner side; 

circuit patterns formed on a second circuit board are 
connected to every via electrically connected to the 
lands of the second sequence to which the circuit 
pattern is not connected on the first circuit board, 
and to the vias electrically connected to all of the 
lands of the fourth sequence and the fifth sequence 
on the first circuit board; 

circuit patterns formed on a third circuit board are 
connected to every via electrically connected to the 
lands of the third sequence to which the circuit pat- 
tern is not connected on the first circuit board, and 
to the vias electrically connected to all of the lands 
of the sixth sequence and the seventh sequence on 
the first circuit board; and 

circuit patterns formed on a fourth circuit board are 
connected to every via electrically connected to the 
lands of the eighth sequence and the ninth se- 
quence on the first circuit board. 

[001 3] The invention further provides a multi-layer cir- 
cuit board formed by laminating, in many layers, the cir- 
cuit boards having circuit patterns arranged in the same 
manner as the circuit patterns formed on said first to 
third circuit boards repetitively and in the same manner 
as said first to third circuit boards, and further laminating 
a circuit board having circuit patterns arranged in the 
same manner as the circuit patterns on said fourth circuit 
board. 

[0014] Particular embodiments in accordance with 
this invention will now be described with reference to the 
accompanying drawings; in which: - 

Fig. 1 is a view illustrating, on a plane, an arrange- 
ment of circuit patterns on a first circuit board in a 
multi-layer circuit board according to an embodi- 
ment of the present invention; 
Figs. 2 to 4 are views, respectively illustrating, on a 
plane, the arrangements of circuit patterns of the 
second to fourth circuit boards according to the em- 
bodiment; 

Figs. 5 to 8 are sectional views, respectively illus- 
trating the arrangement of the circuit patterns of the 
first to fourth circuit boards according to the embod- 
iment, 

Figs. 9(a) and 9(b) are diagrams illustrating the ar- 
rangement of circuit patterns in which the land is 
removed; 

Fig. 1 0 is a view illustrating the arrangement of con- 
nection portions of an electronic part such as a sem- 
iconductor chip; 

Fig. 11 is a view illustrating a method of mounting a 
semiconductor chip according to the flip-chip con- 
nection; 



Fig. 12 is a view illustrating a conventional example 
in which circuit patterns are connected to the lands; 
and 

Fig. 1 3 is a sectional view illustrating a conventional 
5 state where a semiconductor chip is mounted on a 

multi-layer circuit board. 

[0015] The multi-tayer circuit board according to the 
present invention is intended to decrease the number of 

10 the circuit boards for mounting an electronic part having 
many electrodes arranged in the form of an area array 
by contriving an arrangement of circuit patterns on each 
circuit board that constitutes the multi-layer circuit 
board, and to facilitate the fabrication of the multi-layer 

15 circuit board. Arrangement of the circuit patterns provid- 
ed on each circuit board will now be concretely de- 
scribed. 

[0016] The electronic part stands for a semiconductor 
chip or a semiconductor device mounting thereon a 

20 semiconductor chip, each having electrodes or external 
connection terminals arranged in the form of an "area 
array". The circuit patterns are those that are each con- 
nected at one end on one side to an electrode or to an 
external connection terminal of the part, and are each 

25 drawn outward at the other end on the other side from 
a region where the external electrode or connection ter- 
minal is arranged. 

[0017] In the multi-layer circuit board according to the 
present invention, a condition of drawing or arranging 

30 the circuit patterns returns to the initial state with the four 
circuit boards as a unit. Therefore, the following descrip- 
tion deals with the constitution of the fourth circuit board 
in which the drawing of circurt patterns turns once. The 
same idea, however, can be similarly adapted to the 

35 case where the multi-layer circuit board is constituted of 
five or more circuit boards. 

[0018] Figs. 1 to 4 illustrate the arrangements of cir- 
cuit patterns on the first to fourth circuit boards, and 
Figs. 5 to 8 illustrate, in cross section, the circuit patterns 

40 on these circuit boards. 

[0019] Fig. 1 illustrates the arrangement (drawing 
method) of circuit patterns 10 formed on a first circuit 
board in the multi-layer circuit board. The multi-layer cir- 
cuit board of this embodiment mounts an electronic part 

45 having connection portions such as electrodes arranged 
in the form of a lattice. On the first circuit board are ar- 
ranged lands 1 2, in the form of a lattice, to meet the pitch 
of arrangement of the connection portions. Referring to 
Fig. 10, connection portions such as electrodes are ar- 

s o ranged in a predetermined number of rows and in a pre- 
determined number of columns on the mounting surface 
of an article that is mounted such as a semiconductor 
chip. On the first circuit board of the multi-layer circuit 
board are formed the lands 12 maintaining the same ar- 

55 rangement as that of these connection portions. Fig. 1 
illustrates part of the region where the lands 12 are ar- 
ranged. 

[0020] fn Fig. 1, reference numeral 14 denotes posi- 
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tions for arranging the vias through which the lands 12 
of the first circuit board are electrically connected to the 
circuit patterns 1 0 of the second circuit board or the third 
and fourth circuit boards. 

[0021] Depending upon the method of production, the 
vias are formed in the mu It i- layer circuit board at posi- 
tions the same as the lands 12 or at positions laterally 
deviated from the positions of the lands 12 as shown. 
There is no need of forming vias 14 for the lands 12 to 
which the circuit patterns 10 have been connected al- 
ready on the first circuit board. Therefore, the positions 
for arranging the vias 14 are not shown for such lands 
12. 

[0022] The arrangement of circuit patterns 10 on the 
first circuit board shown in Fig. 1 has the feature that the 
circuit patterns 10 are connected to every land 12a of 
the outermost circumference (fands of the first se- 
quence) among the lands arranged in the form of an ar- 
ea array, and the circuit patterns 10 are alternatingly 
drawn from the lands 1 2b of the second sequence which 
are on the inside and from the lands 12c of the third se- 
quence which are further on the inside thereof. The cir- 
cuit patterns 10 are drawn from the lands 12b, 12c of 
the second and third sequences passing among the 
neighboring lands in the same manner as the conven- 
tional method. 

[0023] By alternatingly drawing the circuit patterns 1 0 
from the lands 12b of the second sequence and from 
the lands 2c of the third sequence, as described above, 
there are left every other land 12b, 12c on the sequenc- 
es where the lands 12b of the second sequence and the 
lands 12c of the third sequence are arranged. The re- 
maining lands 12b and 12c are electrically connected to 
the next circuit board through the vias 14. The vias 14b 
connected to the lands 1 2b are arranged being deviated 
toward the outer side relative to the lands 12b contrary 
to the arrangement of other vias 14. This is to impart a 
margin for the arrangement of circuit patterns 10 that 
are arranged on the second and subsequent circuit 
boards. 

[0024] Fig. 5 illustrates the arrangement of the circuit 
patterns 10 on the first circuit board as viewed from a 
direction of cross section of the multi-layer circuit board. 
On the first circuit board, the circuit patterns 10 are con- 
nected to the lands 1 2 of the outermost side, to the lands 
12 of the second sequence and to the lands 12 of the 
third sequence on the inside thereof. 
[0025] Fig. 2 illustrates the arrangement of circuit pat- 
terns 10 formed on a second circuit board in the multi- 
layer circuit board. On the second circuit board, the cir- 
cuit patterns 10 are drawn from lands other than those 
from which the patterns 10 are drawn on the first circuit 
board. The second and subsequent circuit boards are 
electrically connected to the lands 12 of the first circuit 
board through the vias 14. In the second and subse- 
quent circuit boards, therefore, the vias 14 and the cir- 
cuit patterns 10 are connected together Therefore, the 
drawing illustrates a state where the vias 14 and the cir- 



cuit patterns 10 are connected together. 
[0026] On the second circuit board, there are formed 
vias 14b and 14c that are electrically connected to the 
lands 12b, 12c to which no circuit pattern 10 has been 
5 connected on the first circuit board, and vias 1 4 that are 
electrically connected to the remaining lands 12 on the 
first circuit board. 

[0027] The arrangement of circuit patterns 10 on the 
second circuit board has a feature in that the circuit pat- 

10 terns 10 are drawn from the vias 14b connected to the 
lands 1 2b of the second sequence, but no circuit pattern 
10 is connected to the vias 14c connected to the lands 
12 of the third sequence, and the circuit patterns 10 are 
connected to the vias 14d, 14e connected to the lands 

1 & of the fourth sequence and the fifth sequence which are 
further toward the inner side. 

[0028] The vias 14b corresponding to the lands 12b 
of the second sequence are located on the outermost 
side on the second circuit board. Therefore, no limitation 

20 is imposed on connecting the circuit patterns 10 on 
these vias 14b. On the second circuit board as de- 
scribed above, the circuit patterns 10 are connected to 
the vias 1 4d and 1 4e of the fourth sequence and the fifth 
sequence. Here, as shown, a feature resides in that the 

2& circuit patterns 10 are connected to every via 1 4d of the 
fourth sequence and to every via 14e of the fifth se- 
quence. 

[0029] Fig. 6 illustrates the fact that, on the second 
circuit board, the circuit patterns 1 0 are electrically con- 
30 nected to the lands through the vias 14d and 14e : and 
the circuit patterns 10 are electrically connected to the 
remaining lands on the first circuit board through the vias 
14b. 

[0030] As described above, the circuit patterns 1 0 are 
3S connected to every via 1 4d, 1 4e of the fourth sequence 
and the fifth sequence, owing to the fact that the circuit 
patterns 10 are alternatingly connected to the lands 12b, 
12c of the second sequence and the third sequence at 
the time of arranging the circuit patterns 10 on the first 
40 circuit board. That is, the fact that the lands 1 2b and 1 2c 
are alternatingly left means that vacant spaces are al- 
ternatingly maintained due to the removal of the lands 
12b and 12c in the second sequence and in the third 
sequence. 

45 [0031] In designing the circuit patterns 10 on a circuit 
board constituting the multi-layer circuit board, how 
many circuit patterns 10 can be passed within a prede- 
termined space serves as a reference for judging wheth- 
er the number of the circuit boafds of the multi-layer cir- 

50 cuit board can be effectively decreased or not. In this 
embodiment, the lands 12b, 12c of the second se- 
quence and the third sequence are alternatingly select- 
ed on the first circuit board to secure empty space for 
passing the circuit patterns 10, so that the circuit pat- 

55 terns 10 can be efficiently arranged. 

[0032] The width of the circuit patterns, the gap 
among the circuit patterns, the diameter of the lands and 
the pitch among the lands have been determined in ad- 
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vance depending upon the products, and the circuit pat- 
terns are designed so as to be drawn running among 
the lands under these conditions. 
[0033] In a simple form of arranging circuit patterns, 
only one circuit pattern may be passed between the 
lands In this case, whether particular lands are better 
removed or not, is determined depending upon whether 
the number of the circuit patterns can be increased to 
be larger than the originally designed number of the cir- 
cuit patterns as a result of removing the lands. When an 
increased number of circuit patterns can be passed as 
a result of removing the particular lands, the device is 
so designed as to suitably remove the lands, so that the 
number of the circuit boards forming the multi-layer cir- 
cuit board can be decreased. 

[0034] Figs 9(a) and 9(b) illustrate a simple example 
where the circuit patterns 10 are arranged. Fig. 9(a) il- 
lustrates the case where the land 12 exists in an inter- 
mediate position permitting three circuit patterns 10 to 
be drawn Fig 9(b) illustrates the case where the inter- 
mediate Und 12 i» removed permitting four circuit pat- 
terns 10 to drnwn Thus, when the circuit patterns 10 
can be drawn m a number larger than that initially in- 
tended as «i f court of removing the lands 12, then, the 
removal the tindo 12 is effective in decreasing the 
number ol tho circuit boards of the multi-layer circuit 
board 

[0035] In the mu Hi -layer circuit board of this embodi- 
ment, an intermediate land 12 is removed among the 
three lands 12. enabling four circuit patterns 10 to be 
drawn between the lands 12. As shown in Fig. 2, there- 
fore, the circuit patterns 10 can be connected to all of 
the vias 14d I4e of the fourth sequence and the fifth 
sequence 

[0036] In general when the lands are arranged in a 
number of "n" maintaining an equal distance, and when 
the intermediate lands of the number of "(n-2)" do not 
exist except the lands at the two extreme ends, then, 
the number "m" of the lines that can be passed (ar- 
ranged) through between the lands at the two extreme 
ends, excluding the lines of the lands at the extreme 
ends, is given by the formula, 

m = {(land pitch) x (n - 1) - (land diameter) - 
(space between patterns)} -r (pattern width) + space 
between patterns) 

where "land pitch" is a distance between the cent- 
ers of the lands, "land diameter" is a diameter of the 
land, and "space between patterns" is a minimum dis- 
tance that must be maintained between the neighboring 
circuit patterns. 

[0037] If it is considered that only one circuit pattern 
is allowed to pass through between the neighboring 
lands, then, the number "k" of circuit patterns that can 
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be arranged between the lands at two ends is given by, 
k=(n- 1) + (n-2) = 2n-3 

[0038] This means that there are "(n - 1)" channels 
that permit the passage of circuit patterns among the 
lands of a number of "n", that there are intermediate 
lands of a number of "(n - 2) n excluding the lands at both 
ends, and that a circuit pattern can be drawn from each 
of these lands. 

[0039] Upon comparing "m" with "(k + 1 )", therefore, 
when m < (k + 1 ), there is obtained no effect for increas- 
ing the circuit patterns even if the intermediate lands are 
all removed among the lands of a number of B n'. When 
m ^ (k + 1), on the other hand, there is obtained the 
effect for increasing the circuit patterns when the inter- 
mediate lands are removed. 

[0040] In order to constitute a m u It i- layer circuit board 
using circuit boards in as small a number as possible, 
therefore, a minimum integer 'n° that gives m ^ (k + 1 ) 
is selected as a parameter, and the circuit patterns are 
arranged according to the value "n". 
[0041] Fig. 3 illustrates the arrangement of circuit pat- 
terns 10 on the third circuit board. On the third circuit 
board, the circuit patterns 10 are connected to the vias 
14c electrically connected to the lands 12c of the third 
sequence that are left on the first circuit board, and to 
the vias 14f, 14g of the sixth sequence and the seventh 
sequence. Since the vias 14c are positioned on the out- 
ermost side, no limitation is imposed on connecting the 
circuit patterns 10 to these vias 14c. As for the vias 14f, 
14g of the sixth sequence and the seventh sequence, 
the circu it patterns 1 0 can be connected to all of the vias 
14f, 14g like those of the second circuit board. That is, 
by contriving the arrangement of the circuit patterns 10 
on the second circuit board, no limitation is imposed on 
drawing the circuit patterns 10 Irom the vias 14b, 14d, 
14e located on the outer side of the vias 14f, 14g. 
[0042] Fig. 7 illustrates the case where the circuit pat- 
terns 10 are connected to the vias 14f, 14g of the sixth 
sequence and the seventh sequence on the third circuit 
board, and the circuit patterns 10 are electrically con- 
nected, through the vias 1 4c, to the lands 12c left on the 
first circuit board. 

[0043] Fig. 4 illustrates the arrangement of circuit pat- 
terns 10 on the fourth circuit board. On the fourth circuit 
board, there are left only the vias 14h, 14i of the eighth 
sequence and the ninth sequence of the inner circum- 
ferences. Therefore, the circuit patterns 10 can be con- 
nected to all of the vias 14h, 14i according to an ordinary 
method of arrangement. 

[0044] Fig. 8 illustrates the case where the vias 14h, 
14i are connected to the circuit patterns 10, and the 
lands 1 2 of the first circuit board are electrically connect- 
ed to the circuit patterns 10 through the vias 14h, 14i. 
[0045] As described above, on the fourth circuit 
board, the outermost lands 12 are arranged in line, i.e., 
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are assumed to be the initial state. This state is the same 
as the one where the circuit patterns 1 0 are newly drawn 
from the lands 12 arranged in the form of an area array. 
When the lands 12 are further arranged on the inner 
side, the circuit patterns 10 are arranged for the lands 
of the inner side in the same manner as in the above- 
mentioned embodiment. For the fourth circuit board, for 
example, the circuit patterns 10 are arranged quite in 
the same manner as on the first circuit board. For the 
fifth circuit board, the circuit patterns 10 are arranged 
quite in the same manner as the circuit patterns 10 on 
the second circuit board. 

[0046] According to the multi-layer circuit board of the 
present invention as described above, the arrange- 
ments of the circuit patterns 10 are repeated every after 
three circuit boards in order to finally form a multi-layer 
structure. 

[0047] When the number of lands arranged in the form 
of an area array is not large, however, the circuit patterns 
can be connected to all of the lands up to the fourth cir- 
cuit board. That is, when the number of lands is in nine 
sequences, as will be understood from the description 
with reference to Figs. 1 to 4, the circuit patterns can be 
connected to every land on the fourth circuit board. In 
the case of a product in which the electrodes (lands) are 
arranged on a region of a square shape excluding the 
portion where 30 x 30 pins are arranged on the outer 
side and 12 x 12 pins are arranged on the inner side, 
the circuit patterns can be connected to every land using 
the above-mentioned four-circuit board structure. 
[0048] As described above, the multi-layer circuit 
board according to the present invention can be partic- 
ularly effectively utilized for a device that is mounted 
having the number of lands that are not larger than nine 
sequences. 

[0049] In the multi-layer circuit board of the present 
invention, furthermore, the circuit patterns 10 are suc- 
cessively drawn from the outer side, offering an advan- 
tage in that the order of drawing does not greatly 
change. 

[0050] Moreover, the number of the circuit boards can 
be decreased relying upon a relatively simple method 
of arranging the circuit patterns 10, making it possible 
to easily fabricate a multi-layer circuit board maintaining 
an improved yield suppressing the cost of production, 
and, hence, to produce a highly reliable multi-layer cir- 
cuit board within a short period of due time. 



circuit patterns, each having one end connect- 
ed to said lands and/or vias and having the oth- 
er end that is drawn from a region where said 
lands and/or vias are arranged in the form of an 

5 area array under such a condition that four or 

more circuit patterns are passed between the 
lands and/or vias at both ends by removing an 
intermediate land and/or via from the consecu- 
tively arranged three lands and/or vias; wherein 

10 circuit patterns, formed on a first circuit board 

on a surface thereof on which said electronic 
part is mounted, are connected to every land 
positioned on the outermost side of the lands 
arranged in the form of an area array, and are 

15 connected to the lands alternatingly selected 

from the lands of the second sequence and the 
third sequence of the inner side; 
circuit patterns formed on a second circuit 
board are connected to every via electrically 

20 connected to the lands of the second sequence 

to which the circuit pattern on the first circuit 
board is not connected, and to the vias electri- 
cally connected to all of the lands of the fourth 
sequence and the fifth sequence on th e first cir- 

25 cuit board; 

circuit patterns formed on a third circuit board 
are connected to every via electrically connect- 
ed to the lands of the third sequence to which 
the circuit pattern on the first circuit board is not 

30 connected, and to the vias electrically connect- 

ed to all of the lands of the sixth sequence and 
the seventh sequence on the first circuit board; 
and 

circuit patterns formed on a fourth circuit board 
35 are connected to every via electrically connect- 

ed to the lands of the eighth sequence and the 
ninth sequence on the first circuit board. 

2. A multi-layer circuit board according to claim 1, 
40 wherein circuit boards having circuit patterns ar- 
ranged in the same manner as the circuit patterns 
formed on said first to third circuit boards are repet- 
itively laminated in the same manner as said first to 
third circuit boards, and a circuit board having circuit 
45 patterns arranged in the same manner as the circuit 
patterns on said fourth circuit board is further lami- 
nated. 



Claims so 

1. A multi-layer circuit board formed by laminating a 
plurality of circuit boards each having: 

a large number of lands and/or vias arranged 55 
in the form of an area array on a surface of the 
circuit board on which an electronic part is 
mounted; and 
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ability In the multi-layer circuit board, circuit patterns 
(10) formed on a first circuit board on the surface of the 
side where said electronic part is mounted, are connect- 
ed to every land (1 2a) positioned on the outermost side 
of the lands arranged in the form of an array, and are 
connected to the lands alternatingly selected from the 
lands of the second sequence (10) and lands (12c) of a 
third sequence of the inner side; circuit patterns (10) 
formed on a second circuit board are connected to every 
via (14b) electrically connected to the lands (1 2b) of the 
second sequence to which the circuit pattern is not con- 
nected on the first circuit board, and the vias (14d,14e) 
electrically connected to all of the lands ( 1 2d, 1 2e) of the 
fourth sequence and the fifth sequence on the first circuit 
board; circuit patterns (10) formed on a third circuit 
board are connected to every via (14) electrically con- 
nected to the lands (12c) of the third sequence to which 
the circuit pattern is not connected on the first circuit 
board, and to the vias (14f,14g) electrically connected 
to all of the lands (12f,12g) of the sixth sequence and 
the seventh sequence on the first circuit board; and cir- 
cuit patterns (10) formed on a fourth circuit board are 



connected to every via (14h,14i) electrically connected 
to the lands (12h,12i) of the eighth sequence and the 
ninth sequence on the first circuit board. 
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